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A GUIDE FOR AGTLG DUCK BROADS IIU THE FIELD

Unterrowl manapenent relies heavily on productien
datn. ‘hether the objective is precice production neas-
uyremente to evaluate population nechanics or proeduction
trend measurenents ap a basis for sound regulations, the
brood 16 tho focal point at precent, Hfaterfowl techni-
cians involved in brood studies huve for several years
recorndzed the need for a brood spe elaseification systom
which would lend unifornity to their reportirg. In 1937,
J. H. Stoudt used three plumope elasses in his work (7),
In 1950, U.$.f.\".5. rersonnel devised and used oix plum-
ppe clacces in their breeding ground surveys. However,
14ttle wnn yrown nboui the apen involved in cither cane,
L. H. Dlankenship, in 1951, deserited plumzge stages at
weekl:s int-rvalo for six specics of dabhlers based on
£101d obrervations of wild, knoun-uged broods (1),
€. D. Evong and ¥, E, Black ndded data on apes by plun-
are clagres fron 1950 to 1953, Southwlck reported on
ctudies of hand~reared birds (6), In s, 1953, the
‘insinsippl Flyway Council's Technical Section provided
the funds for & prelininary report on "Techniques For
Brood Preduction Studies" (), Additional informalion
was obtalned durin: the 1953 btroeding season which nnde
n revision advisatle, The pretent authors have attanpi-
ed to agcermble the data currontly available and the
Toechaleal Section has apain financed tho publication of
this boollet and its distribution to wnterfowl workers
in the fow flyways, ‘‘ajor contributions to this report
have been nnde by !ilton V'eller who supplied infornution
ont the rodhead and drew Figure 1, Alox Dzubin who pro-
vided the raoults of his couvasback study, and Dr, H, &,
‘fendall wao jrecented developnent data on ring-necled and
black duelis. To a large extent thic cdition relies on
the foundution laid by L. H. Blankenship, ¢, D. Evans,
'y H. Hanmond and A, S. Howking in 1953,

The scope of this beooklet differs pomewhat from its
nredecescor; it attenpts to deal only with the conmplexi-
tics of aging young by plumape clasres and the use of
afe data in calewtating producticn, 1If, after ficld uge,
inprovenents ear te sugrested, it will be apprecisted if
they are gent to', H, !larshall, 300 Coffey ilall,
University Farr, St, Paul 1, !'innesota.
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Aptar by Plumape Clagees

Three plumire clanpes and seven subelacres, cover-
fur the peried frem hatehlnp te flyine, arc trieflly
degeritcd {1 Tuble T and {1lusirated in sesl-dinprzamntic
style in Fir, 1. The table and ihe fipure acsune delid-
rrate obpervation of a breod at 50 to 75 yardc throurh
7%5C bineculurs under exceilent lipht and other elimntic
cotditions, Alfter onc or several such obcervationr, the
technicinn should be in n positisn to make untl!efactery
deterninations at less favorshle times,

The plunure subclass deeceriptione have, therefore,
teen ~odified somevhal {rom the 1953 bulletin to conform
to this concent. Alco, te remove the rnomely that exirt.
ed in deseribine Clnoe 171 us "Fully Fenthercd" und yet
using down as an imvortant ecriterion, sulclasr 7'Jla hus
bteen desipnated ns ¥Te, Since the recording of mib-
clanzes 3g nct an end in 1igell tut s 2imply o conven~
fent meana of nclinp approxinmate npec in the fleld for
further caleulations at £ Jater dute, and since the pane
age ranpes for lest year's T7Ta now it 3¢, this re-
clagrificntion wculd not seum to cause verious inconven-
letice or cenfusien, Cn the centrary, it clarifies ihe
cutel s rrouping so that eny dackling with toth down
and feathers visible in the field, varyling from "Firat
Feathers™ to "Last Down", row btelonps in flass 17,
Ducklinps with no featheis viaible telenps to Clasc T
anu those with no down vislihle, yet flightless, are in
Clasn 177, The new desipnntion does not remove the
difficulty that formerly existed in trying to sutdivide
Class I7] based on down charactere (as explained telow).
Productifon fipures e¢nc¢ hatching curves bared on the
subclasp desipnuticns snd accompanyinp tables in the
1952 beoklet will be directly comparable, fer practical
purposes, with these same conputeticns tosed on the
revised data in the 1954 hooklel.

The use of peven plunape stapes hag been retained
because 1) penerslly, they .ars distinguichable under
{1ald conditions which, ir other respects, are suitable
for census work; 2) the elimination of duplicate counts
is more positive vith narrover time intervals, and 3)
the dala from closely aged broods are of greater value
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for deteriining chrenclogy and possibly environ=ental
or other infiucncesn on uLroduction,

Fipure T has been nedified to it Table T and nlsno
to preoent the initiszl pluange stage for each subelass,
It is a conpronise between precise redhead-canvasbnek
dots and legs detailcd information on dabblers,

Table 1T gives the approxinate ape apent in each
plumage aubelans by each of twelve species of ducks,
1t conforng an cloaely as possible with Table T based on
availnble informaticn and formp the basis for the nid-
point apen by subelasses given in Table 171, oot of
thece nidnoint apes have been chunped o 1little [ con those
piven last year because the plumape deseriptions are now
given far ideal conditions. Thege chanpes do not justi-
fy n revorking of provious data for dircel conporinon,

Takle 777 also includes supplemontiary data on down
und prinarien breaking from sheaths, Tha une of down
to soparate subclassen JIc and 17T may be a doubtful
procedure for field aping purposes, Rain and wind may
influence the actunl and apperent amount of down, ond
there 1o snome indication that vhere bLreods une dense
emerrent veretation thoe down nay dicappear curlier than
in more open habita*, HBusnuse of the difficulty of
using other criterin except in intensive gtudics, it is
supreated that censuses be conducted often encuph so
thnt there will be 1ittle need to nake use of Ilc and
I*T broods,

Panding erews attenpting to gpe btirds in the hand
from the data pgiven will realize that Te, Ilz and
ITb birds may show nore feathery than indiented, while
ITe and IIT younp wiil show aore down when in the hand,

koton of Plumnfio Develepnent in Ducklinpe: In Table IT
the duration in days for each plumare subelass and the
dividing age betwesn any twe is given as a cleur-cut
point; such, however, is not the case, The ager givon
ore congidored to be average and sone variation nay be
expected, Hochbaum rmentioned the possibility of differ-
ent prowth rates in different latitudes (4) and an
exanplo of accelerated plunmage develepnent ia sugpested
for Alagka, Tn the northern part of the territory
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U, C. fielson found musbers of newly-!atched pintnil
broods arpearinn about four weekr btefore frecue-up, the
inference being that the survival and raintenance of
Lthat popula:ion without reeruitment required that the
birds be flyline in little nore than half the tine needed
by South Dakota pintails, Henes it should be pointed
out that nost of the dubbling species and the lesser
scaup dnta presented are btaged on Seuth Daliota troods,
canvastuck nnd redhcad data are fron seuthvesiern
“unitoba, vhile blnel: duck and ring-neck vork wns done
in laine,

The question of directly conparins dnta on plumape
developnent rates of hand-reared and viled dueklings
needs further study, & start may be -nde bty conparing
Southuick'n data (6} on the approxin--ec npges at which
hand-reared birds enter subelass TTa with the availeble
data on wild birds, The plumnires of hand-reared mallards,
baldpates, blue~winped teal, shovellers and ring-necked
ducks develop more slowly although pintails, redheadn
arnd canvasbacks aprear similar, A conparison of flipht
apes from Hochbaun {4) with drta in thic bulletin shows
that hand-reared padwalls, tlue-winged teal, shovellers,
redhends and canvarbacks are semawhat later, while pine-
talls arc rarlier, and nmallards are about the sane,

Somo of thic variation may be partly explained by dif-
fercnces of tenperanent between species under hatchery
conditions and by differences in hatchery procedures,

Ugse of Ape Data in Calculut! 2 Productlion

In order to calculate production for an area based
on brood swrveys, somg of the requirenments to be net
aret 1) knowledre of tho degree of criuracy for the
censug method; 2) coverzge sufficiently frequent so that
no broods will pass through tho peried from hatching te
flying without having a chance to be counted; 3) eiimina-
tion of duplicate counts from the datn collected, and
4) determination of the averapge brood size by apecies,
probable best done by using Class IT broods since thero
in apparently little nortality betwsen these and Class
177 broods {1 and 3) and probably less combining of
broods at the earlier stage (5).




"hile this booklet is not prinarily concerned with
the aceuracy of sanpling, u brief discussion of one
-othod 4o presented, In sone aroun, beatouts, as des-
erited in the 1953 bulletin (2), are considered to account
far all troeds prerent (for practical pwrposes). An area
weere this wos not the cane is reported by T, G. Bue vho
found onh Sruth Dakotn stoek ponds (with little enmergent
vepetation’ that n tvo-nan beatout regulted in a count
of arproxi~ %aly half of the nallerd and pintall breods
nnd £59 of ‘e bluo-winped teal broods kiewn to be mreg-
ent by pract nally ecnrlete and continuous obzervations,

The dif7 euliy of checkinp the thoreuphnrss of a
tratont in gene arcas nay be seen by the succens of a
banding erev !: Sackateliewan, J. B, Gollop found evi-
dence that not 11 of the younp preesent on choked
slourhe were or n after as nany as three succopnive beat-
outls by two mer :nd a dor plurc o senrch of the swrround-
inr upland, &0 ther point broupght out here iu that, In
arean vhere o arpe portion of the brood population is
using sueh olc vhe during a census period, a good dog ic
a necessity - 1 morc than one beaiout nay be required to
ncerunt for - +d ape nost of the broods pregent. The
recording of aniy broody hens - even if there vere ono
in eviden¢e or coch brood - should be kept ot a nini-
mum, tecaur a broedy hen has to be treated as an unaped
brood and 2 hipk percentage of unuped breods for any
specien wen-ens the rroduction datn for that srecles,

The rerond stipulation, concerning the frequency

of census, -alls for a hmovleripe of the flipht ares of
srecies on the ur-a, 4Avallsvle data are piven in Table
IT. A evensua chowld be ran before the first broods are

Lyirg 214 pubseguent censupes should bie peared to the
noat rar!dly develepinpg spocies dnvulved, Tn nany caseu
this w!11 be teal and, assuadnpg *' 1t all three opeclen
develop In nbout the sane perios, +he interval between
counts should not exeeed five veocks - near the ninimm
flying are for tlue-winpa, To aveid the nccensity of
having *o geparate broods into subelassez TTe and 117,
the interval =iprht betier bte chortened to four weekn or
leoe. Tvo eoverares would probtably be ninlmn v nny
orea, The declslon as to vhethor or not a third goverage
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Turis 7 - Davelopaonb of 4« V114 Duekling ar Viowed Under Ieen: Cepaitione

- e P L

AUre  Sube

anp  Cis _ Deneription

T o "Bright ball of fIuff", Down bripht, Potterns distinct (exeept ¢'ving ducka),
Body voundedj neck and tail are not nroninent,

my b "Fading ball of flulf®, Down colour fading, patterns less distinet, Dedy

ue ostill rounded; neck and tuil are not yet pronminent,

ghern ¢ "Gaukvedowny", Down colour and patterns faded. licck and tail becones

Abla prominent, Body itoself becones long and oval,

1 a  "Firagt feathers®, First feathers show on side (_-uer idoﬁl field vonditions,
Stays in thiec clase until pide view shows one-half of side and flenk feathered,

tly b Monbly fenthered", Side vicw shows one-=half of side and flank feathered,

thoaroed Primories broak from sheaths, Stoys in this clago until pide view chows down

viowed in one or two areas only (nape, back or upper rump),

nt

0, he ¢ "Lagt down", Side view ghows down in one or two areas only (nape, tack or
upper runp). Sheathn visible on orupted orimaries through this elass, Staya
in thie elans until profile shows no down.

IT "Feathored-fliphtlenn®, llo down viplble, Primaries conplotely out of sheaths

_%x but not fully developed, Stays in this class until oapsble of {light,

therod

_p:'ofile

o
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,ﬂpponmce of Young at Beginning Point of Esch Flumage Subclass®

- 7 -
Figure I

Do:m

% Foatheors

In

\ .1////////// é
. ,f/////ﬂf/f///ﬁ

Ilec

o ned
: r///)/ d/////m/////

III

*Clase I: Eysline in dabblera only (except baldpate)
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Teble T - Developrmont of u 'ild Dueklinp as Viewed Under Ideal Conditions

Plumupe Sube
_Egnnn Clapn

Deceription

1 a  "Bripht ball of fluff", Down bright, Patterno diotinet (except diving ducLs)
Body roundods neck and <ail ar2 not pronminent,
Dovmy b YFadinp ball of fluff?, Nown colour fading, patierns less distinct, Rody
Youne 5t1ll rounded; nock and {ail ore not yot rroninent,
{nﬁghcrn ¢ "gawky-dewny?, Down colour and patterns faded, lieck and tull becones
visible proninent, Body itself beiones long and oval,
_-}I a "First feathers". First feathers show on side under 1doﬁl flold conditiona,
Stoya in this class until oids view ghows o ~helf of side and flank feathered,
Parily b "™onotly feathered", Side view ohown one-hal? of side and £lank feathered,
Feathered Primaries break from sheatha, Stays in thiz class until eide view shows down
as vViowed in one or two arcas only (nape, back or upper rump),
on
ggdo.the Plast down®, Side view shown dewn in one or tuo areas only (nape, bock or
upper rump). Sheaths visible on orunted prinnrien through thin clasn, Stays
in thio class until profile shows no down,
IT1 "Feathered=-Llightlesn®. No down viaidble. Prinaries conmpletely out of sheatho
Fully but not fully developed, S‘ays in this nlass until ccpable of flight,
Fetthered

in mrofile

Lea)
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Figure I

Appusrance of Toung at Beginning Point of Each Plumsge Subclans®
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Table 1T - Approximate Ape Span (in days) ®or Erch Plumage Subelanss by Species

Ia It Jc ITh ITb 11 T} Flying
Hallard | 2= 6 =12 13-1¢ | 10-25  phe35  36-45 | 46=55 | 5260
Black Duck | 1= 5  G-12  13-18 =25 26=3)  ed3 | 44=80 | 58-63

Godwall 1.6  7-1  15-18 -7 28-38  39-44 | 45-50 | 4@-52
Baldpato 1- 7 £-12  13-18 1 26 27-35 36-4l 4AR=50 L7
Pintail 1- 5  6-12  13-18 | 19-23  24-33  34-43 | 44~51 | 46-857
Blue-vrd Teall 1- 5 6-9 1013 L2l  22-30  31-36 3740 1 35-1
Shoveller 1-6  7-13  U-17 | 18-27 28435 36-44 | 45-50 | 4ness
Rodhoad 1- 6  7-18  19-2% | 25-32  33-45  46-54 | 55-60 | 60-63
Ring-neck | 1-5  6-10 11-16 | 17-24  25-30 31-38 | 39-49 | 4953
Convasback | 1- 9  10-17  18-23 | 24=20 3040 4150 | 5160 | 57e68

loeser Scaup| 1- 6  7-13 | 14=20 | 2128 2933  M~d2 | 4350 | 474




Table TIT - Approximate !'idpoint Age (in doys) of Eoch Subelaso and Supplementary Data

Primaries Break

Arcas of Last

In Tb Te ITa 1Ib 1IIc ITI |Froa Sheatho Yigible Down

vallard 4 10 16 2 31 A 51 35 Rump

Black Duck 3 9 16 22 30 39 52 ~ -
Cadwall 4 11 17 23 33 42 48 31 ltapn and Baclk
Baldpate 4 10 16 23 31 39 46 30 llape and Rump
Pintail 3 9 16 21 29 29 48 k)1 Dack
Bluo~wpd Teal | 2 8 12 18 26 34 39 30 ] ape and Ruap
Shoveller 4 0 16 23 32 40 48 33 hape and Back
Redhend 4 13 22 29 19 50 58 L3 Rump and Back
Rinp-neck 3 8 L 21 28 35 & -- -
Cenvagback 5 L 2 27 35 L6 56 40 Runp and Back
Lescer Scaup 3 10 17 25 k2l 38 W - -

P T



plenentary Data

Arcas of Lant
Yioible Down

Rump

Nape and Back

llape and Rump:

Racle
lape and ﬁump
lope and Back

Rump and Back

‘Rump and Dack
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Table JI - Approximute Ape Span (in days) For Ench Plumago Subclass by Species

Ia b Te Ila 1Ib b { 117 Flying
t:allard 1- 6 712 13-18 | 19-25 76-35  36-45 | 46=55 | 5260
Black Dnek 1- 5 612  13-18 19=75  26~33  34=i3 44-60 58-63
Gadwali 1= 6 7-14  15-18 | 19-77  28-36  39-44 | 45-50 | 4852
Baldpate 1-7  E12 1318 | 19-26 2735  36-41 | 4250 | 47+
Pintail 1o 5 612 13418 | 19-23  24=33  34-43 | 4451 | 46-57
Blue-wvpd Teal] 1- 5%  6=9 10-13 | 14=21 22~30 3136 | 3740 | 35-44
Shoveller 1-6 713 -7 | 18-27  28=35  36-44 | 45-50 | 47-54
Redhaad 1- 6 7-18 1924 | 25232 33-45  46-54 | 55-60 | 60-63
Ringenock | 1-5 610 11416 | 7.2 2530 3138 | 39-49 | 4953
Convacback | 1-9 1017  18-23 | 2420 3040  41-50 | 5160 | 7468
Lesper Seaup| 1~ 6  7-13 120 21-28  29-33 3442 L+

4350



Tuble 111 - Approxinote riddpoint Age (in doyc) of Euch Subclass und Supplementary Data

Prinariep Break

Areas of last

Ir b Ic IIa ITb 3Ile IIT | From Sheatho Yisible Down

1ullard A 10 16 22 a1 A 51- 35 Runp

Bluck Duck 3 9 16 22 30 39 52 - -
Gadwall 4 1 W 23 33 42 IR 3 Napo and Back
Baldpate L 10 16 2 31 39 46 30 Nape and Runmp
Pinteild 3 9 16 21 29 37 4B 31 Rack
Blun~witd Teal | 3 8 22 18 26 34 39 30 llape and Rump
Shoveller a 10 16 23 32 40 48 33 llape und Back
Redhoad L 13 22 29 39 50 58 43 Ruap and Back
Ring-neck 3 8 1 24 28 35 44 -~ -
Canvansback 5 U 2 21 35 L6 56 40 Runp and Back
lesser Scaup | 3 10 17 25 51 38 | A7 - -—
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wng necenoary would depend on the muaber of potentinl
later broods indicated on the sncond count, i.e., the
nunter of pairs, lone drales and sinple hens, sceuned to
te negting or about to nrnt, Coverapges nhould be con-
tinuod until thetie breeding unito are few in number,
preferably nil, because their treatment in the caleula-
tion of production roquires further Investipation,

The third condition = avoiding duplication = re-
cuircsg that a large proportion of the broods ceen ba
recorded by plumnge gubelaps, However, most censucea
11 recult in oome broods beinpg unclaspified as to
species, plunape gubelass (including breody hens) or
both, By assuning that the cpecles and plunage subelnso
dintribution of the clapnuified portion of the pepulation
io the nsane for the unclasnified portion, thece unknowns
can and should be converted in ordor to caleulate pro-
duetion, This iz done by determining the nhecles and
plumapre oubelass porcentapen Cor clresified broods and
applying thewo fipurens to the vneleszifled broods, If
the latter zre foew in nwaber this convercion con some-
tines bLe nade by a sinple inopection of the deternined
broodo.

Cree the obove corrections huve been nnplivd and
the cdata fron each survey have been sunnzrized by
ppecicn and plunnpe subelaps, duplieate counte are
elininoted as follown: 1) count all brood: secn. on the
firgt curvey, and 2) add to theso only those broxin re=
cerded on subsequent coverages vhese pubelacs shows they
had hatched since tho provious coverage. Thin resulic
in the elimination of all broods on cubeeguent surveys
that were old ecnough to huve been counted on a previous
survey. This 18 done by uping the data in Table J1J
vhich pives the average; or nidpoint, ope for each
plunage subcluss by gpocies, If the interval between
tvo coverages wao 28 days, then all breods in plumage
subclacses with a nidpoint ape of 29 days or clder would
be eliminated from the scecond count and those renalning
vwould be added to the previoua count to give the tetal
number of broods to be used in production calculntions,
The question of brood movements onto and fron an arcn
requires further investigation for accurate censusing,



Table IV demenairntes the procedure to be follewed
once all unclaznified broods hnve voan converted as
indicated ubove, Proods that wer clininated on cach
count beeanse thedr plunare cubelass indieated that they
vere 0ld enowch to be counted in the provious coverape
have been ptarred, Flying birds have bean omitiod from
the data, The June 1 censua was not ncaded because
nono of the troods seen then vere {lying on June 29,
fn July 27, four potential laler teal brooda were noted
(1 pair and 3 lone drakes); those aade up aboul €% of
the actunl tenl broods alrecody tallied, Vhether or not
a later cenmus chould be run to obtoin conplete datn on
puch troods will have to Le deeided by the circunsinnecos
of each cace, ’

Cther wcep for production data vere piven in the
1053 bulletin., 7Tt should be pointed out, howaver, that
a hotehing curve caleulated from aped broods is not, by
$t3elf, o neasare of the intenaity of the overall nesting
effort of u specles, Rather, it 1o 2 noasure of the
intennity of the successful nesting effort cince it docs
not take into aceount the unsuccesaful nests of event-
unlly successful hons nor the nente of heng that never
vere sueccessful 4in bringing off a brood,

Az otated in the intreduction, present enphasis is
on the brood for determining production; censusing and
aging are the principal tools used, Another nethod of
attacking this conplex phase of population dynanics 3a
throurh intenaive neating otudies (including narked
hens), wherein the factors influencing initial neota,
neot destruction and renesting (the net result of thege
boing the brood hatehing curve) are dotermined by habla
tat and species over a poriod of yonrs., Omce this is
«<ne and the results, aupplenienind by hatehing curves
oas2d on aged broods, are compared with weathor phenom-
ena, a correlation might allow for an estimation of

production over large areas based on the breeding popula~-
tion nnd climatic factors.



Table TV = Exanple of Cnlculating Production

Fron Four<enk Cenpusen,

o 'ﬁ Broods By Are Clasces .
Pu 4 Jou
S & 1= ™ e [170 ITb 1T¢ | IIT |Broods
P11, | © 6 2 17
Q

Srin, U7 A 25
& 'nll, 110 11 7 o Qw g 3
% Fin, & 12 10 13 1 78 Lt 43
“"ten) |9 8 6 2 2 27
e nll, | 2 2 A 6 10 18+ g 13
[2']

'35 Pin 3 4 ge 120 | 23w 7
Pl |2 4 5 4 7 13| 1oc | 22
Polentin)

Later 1 padr and 3 lone druke teal,

Broods

* Showae bLroods clininated,

Calculated Production:
ellards 67 brooda, o
Pintail: 75 broods, :
Teal: 49 breoda plun 4 potential troods,
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(7)
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Appendix

Ray llurdy of South Dakota gent in an inpenious sup-
gostion of o "glide rule™ for handling large series of
ared brood data ap followst

The rule consiasts of two parts, One is a linear
calendar which covera the period from the date the
curliest brood is hotched throush the date the latest
brood attaino flipht, Sach date on this linear cnlendar
in ropresented by a 4-inch wide space,

The second part is a oet of sliding stripso, one for
each specles, In the center of each strip in an indi-
cator that reprasents the daie of obuservation, To the
left of this indicator is a ceries of arrown which
repreasenta the plunmapge subclasses fronm Ia through 111,
The distarce fron ensch of those arrows to the observa-
tion dn*o indicutor is equal to the niA-~int age in
days of the corresponding plunage sub rallowing a
+4-inch ppace for each day.

"To the right of tho observation &ave indicalor is
a sinilar sceries of arrovws which also represcents the
soven plunspe subclapaes, Bub, in this geries, the dis-
tance from the chaervation cate indicator to each of the
arrows is cqual to the number of days difference tetween
-the midpoint ape of the plunage wubelase and the ape at-

which the sopecico attuins the power of flight,

To convert plumape subelasces to eatimnter of hoteh-
ing or flight datos we doal with ench gpecles separately.
The sliding ncale for a particular species $s placed on
tho calendar with the observetion Jate indicator on tho
date on vhick the brocd vas obaerved, Tho proper arrowv
to the left {i.e., Iz, Tb, cte,, depending on the plum-
age pubelass of “he breed nt the tine of cboervation)
indicates the cetimnted hatching date on the calendar,
Sinilarly, the propsr arrow to the right indicntes the
cestinated date on vhich the brood attained the power
of flight.



